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Introduction
There is an increasing body of evidence proving that 
transplanted patients’ perceptions of their disease and 
their body may have an influence on their physical 
recovery (Calia et al., 2011; Consoli, 2012; De Pasquale 
et al., 2010; Látos et al., 2012; Pérez-San-Gregorio et al., 
2009). During transplantation, parallel with the restora-
tion of anatomic and physiologic functions, a so-called 
psychic transplantation takes place, which means the 
cognitive and emotional integration of the new organ 
(De Pasquale et al., 2010). Patients after transplantation 
experience a range of positive and negative emotions 
like guilt, gratefulness, and fear (Schipper et al., 2013). 
A wide range of interdisciplinary investigations suggest 
that transplantation may also create self-representation 
problems and vulnerability of the body image 
(Castelnuovo-Tedesco, 1983; De Pasquale et al., 2010; 
Ilić and Avramović, 2002).
According to research evidence and clinical experience, 
the transplanted kidney as a “foreign body” may call forth 
archaic beliefs and reactions, which in turn would cause 
intrapsychological conflicts about the new organ and often 
obstruct the psychological acceptance of the graft (Basch, 
1973; Consoli, 2012; Fukunishi et al., 2002; Ilić and 
Avramović, 2002; Scanner, 2005; Shimazono, 2013). 
Psychological conflicts about the new kidney may lead to 
depression and treatment non-compliance, and thus sug-
gested as possible predictors of graft failure (Achille et al., 
2006; Basch, 1973; Dickenmann et al., 2002). The interac-
tions of psycho-immunological mechanisms in these pro-
cesses are extremely complex. According to recent studies, 
the analysis of patients’ drawings of their diseased organs 
or their bodies seems to be a useful tool to assess underly-
ing psychodynamic processes, cognitive representations, 
and psychological state (Daleboudt et al., 2011; De 
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Pasquale et al., 2010; Hoogerwerf et al., 2012; Petrie and 
Weinman, 2012). Besides questionnaire and interview 
measures, organ drawings may be an alternative way to 
assess patients’ illness representations and can illustrate 
these representations more specifically than words 
(Broadbent et al., 2006). Following transplantation, the 
patient’s body undergoes an immediate change, which pro-
vokes a “psychosomatic crisis.” The solution to this crisis 
is a complex and painful task of rebuilding the self and 
body image to restructure the Self and integrate the new 
organ.
While the negative consequences of kidney disease and 
the stressful nature of transplantation have been well char-
acterized in the literature, the idea that posttraumatic growth 
can occur in transplant patients has emerged as a novel tar-
get of empirical investigation. Posttraumatic growth is 
defined as “a positive cognitive process that is initiated to 
cope with traumatic events that extract an extreme cognitive 
and emotional toll” (Tedeschi and Calhoun, 1996: 5). 
Despite the growing knowledge of posttraumatic growth, 
only a minimal amount of research has been conducted on 
the relationship between posttraumatic growth and physical 
well-being. For example, heart attack victims who reported 
psychological growth from traumatic experiences were 
found to have lower rates of mortality than those who did 
not perceive any derived benefit (Epel et al., 1998). Women 
who reported deriving benefit from traumatic experiences in 
their lives had quicker cortisol habituation to stressors than 
those who did not report psychological growth (Bower 
et al., 1998). Qualitative analysis revealed that posttrau-
matic growth might provide additional perspectives for 
rehabilitation among stroke survivors (Kuenemund et al., 
2014). Researchers also suggested that health-care provid-
ers might help the recovery of patients by facilitating post-
traumatic growth (Schmidt et al., 2014; Wang et al., 2012). 
In summary, these findings suggest that posttraumatic 
growth may serve as a protective factor in relation to conse-
quent health outcomes, but only a few studies have 
examined personal growth in the context of transplantation 
(Segatto et al., 2013; Yorulmaz et al., 2010).
The primary aim of our study was to explore post- 
operative personal growth and body image characteristics 
of post-transplant kidney patients in a prospective longitu-
dinal research design. As a development of the Machover 
(1949) Draw-a-Person Test, which has already been used 
for the measurement of kidney transplant patients’ body 
image (Basch, 1973), our test was administered to patients 
with instructions to first draw themselves in the figure-
drawing assignment and thereafter draw the newly received 
kidney. Our secondary goal was correlating test results with 
measures of anxiety, depression, and medical parameters. 
We hypothesized that the integrity of the body image 
(Witkin, 1962) and the size of the kidney in the drawings 
might reflect the patients’ difficulties in organ acceptance, 
related emotional state, and transplantation outcomes. We 
further assumed circular causal connections between these 
variables and kidney functions. We based these assump-
tions on our previous study, where we found that patients 
with a higher actual and dispositional anxiety drew the 
implanted kidney significantly larger (Látos et al., 2012). 
Further results of this study showed that patients who drew 
the kidney larger in the self-figure and kidney drawing had 
higher serum creatinine levels on their 10th day blood test, 
and this was a sign of poorer post-transplant outcome. The 
aim of this study was to determine whether kidney trans-
plantation was associated with characteristics of body 
image as represented in self-figure and kidney drawings, 
and whether these features of body image and posttrau-
matic growth would predict poor renal outcomes (i.e. graft 
rejection) in both cross-sectional and prospective analyses.
Methods and materials
Data were collected at the Department of Surgery where a 
psychologist is a member of the renal team. Psychological 
examination of patients took place between the post-opera-
tive 5th and 10th days and during a 3-year period after 
transplantation (Table 1). During these individual examina-
tion sessions, we tested each patient with psychological 
tools. Medical parameters were collected from the routine 
clinical blood tests and biopsy results throughout the 3-year 
period after transplantation. The research protocol was 
approved by relevant institutional research ethics 
committees.
Table 1. Study design.
Date Measurements
Psychological tests Between 5th and 10th post-operative days Spielberger Anxiety Inventory
 Beck’s Depression Inventory
 Combined Self-Test and Organ Drawing Test
 3 years after transplantation Spielberger Anxiety Inventory
 Beck’s Depression Inventory
 Combined Self-Test and Organ Drawing Test
 Posttraumatic Growth Inventory
Medical parameters Post-operative days and quarterly Blood test
 Biopsy result
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The study sample comprised 53 patients who received a 
cadaver renal transplant. All patients were followed for 
3 years after transplantation. In total, 28 recipients were 
males, with a mean age of 44.14 years (range = 23–75 years, 
standard deviation (SD) = 12.29 years), and 25 were 
females, with a mean age of 53.96 years (range = 28–
69 years, SD = 11.79 years). Each patient was provided with 
comprehensive information regarding the study and 
informed consent was taken. All patients in the sample 
received psychological support after transplantation in the 
form of a standard 30-minute-long counseling session, 
based on a general post-operative protocol which includes 
psychological care to all post-operative patients at the 
Department of Surgery.
Psychological tests and measurements
The Spielberger State–Trait Anxiety Inventory (STAI-S; 
STAI-T) was administered to measure the level of anxiety 
after transplantation (Spielberger et al., 1970). Beck’s 
Depression Inventory (BDI) was used to assess the severity 
of depressive symptoms (Beck et al., 1961). We adminis-
tered Posttraumatic Growth Inventory for assessing posi-
tive outcomes following a struggle with highly challenging 
life circumstances (Tedeschi and Calhoun, 1996). The 
questionnaire is composed of five subscales (Relating to 
Others, New Possibilities, Personal Strength, Spiritual 
Change, Appreciation of Life) and a total score of posttrau-
matic growth can be calculated.
The fourth tool, the Combined Self-Test and Organ 
Drawing Test which had been developed in our earlier 
study (Látos et al., 2012) comprised the self-drawing of the 
patient and subsequently the new organ. Patients were 
given a set of 12 colored pencils and received instructions 
to first draw their own body on an A4-size blank sheet and 
thereafter the newly received kidney. No further instruc-
tions were given about the position, size, color, or other 
details of the figures. Drawings were used to explore 
patients’ integrity of their body image (Gouda, 1989; 
Witkin, 1962). Self-drawings were evaluated by Witkin’s 
(1962) Sophistication-of-Body-Concept Scale which 
reflects the degree of differentiation in the body concept. 
Specific graphic features of the drawings were identified 
(form level, identity and sex differentiation, level of detail-
ing) which comprised the degree of integrity. The final step 
was to evaluate the drawing’s level of integrity on a scale 
from 1 to 5. The following variables were assessed: (a) the 
size (diagonal, cm) of the kidney in organ drawings and (b) 
the size (height, cm) of the body. Drawings were blindly 
coded by two independent judges to verify the categories, 
with a third researcher as a tie-breaker to resolve any disa-
greement between the coders. The interrater reliability for 
the raters was found to be Kappa = 0.91 (p < 0.001), 95 per-
cent confidence interval (CI) [0.00, 0.03]. As a rule of 
thumb values of Kappa, this measure means almost perfect 
agreements.
Medical parameters
Medical parameters (serum creatinine level) of patients 
were collected from the pre-discharge routine clinical blood 
test between the 14th and 20th post-operative days, and 
also 3 years after the transplantation, at the required control 
follow-up medical examination to assess allograft out-
comes. Furthermore, we recorded acute rejection episodes 
throughout the 3-year period after transplantation. Rejection 
is one of the most common complications and a statistically 
significant indicator of poor outcome following a renal 
transplant (Dickenmann et al., 2002; Nankivell and 
Alexander, 2010). Graft rejection was diagnosed according 
to clinical and histopathological criteria. Human leukocyte 
antigen (HLA) donor mismatches were also registered, 
since these may correlate with an increased risk of death 
due to requiring more antirejection therapy (Opelz and 
Döhler, 2012). Cold ischemia time, donor age, duration of 
chronic kidney disease (in months), the recipient’s cardio-
vascular disease and/or diabetes mellitus were also consid-
ered in the research.
Statistical analyses
Data were analyzed using IBM SPSS 20.0 for Windows. 
Descriptive statistics were calculated for all variables. The 
Shapiro–Wilk tests were used to analyze for a normal or 
abnormal distribution of the data. To reveal the pattern of 
relations among the variables, Spearman’s and Pearson’s 
correlations were used. Paired t-test was applied to com-
pare mean values on post-operative days and 3 years later. 
Group comparisons were performed with independent t-test 
and Mann–Whitney test. An interrater reliability analysis 
using the Kappa statistic was performed to determine con-
sistency among raters. Binary logistic regression analyses 
(forward method) of psychological and somatic variables 
were performed to detect possible predictors for graft rejec-
tion. Results were considered statistically significant when 
the p value was less than 0.05.
Results
Assessing data normality
The Shapiro–Wilk test was chosen to assess if the data were 
normally distributed. Table 2 shows that most of the condi-
tions were not normally distributed (p < 0.05).
Depression and anxiety after transplantation
The average level of state anxiety and depression measured 
with the BDI and the Spielberger Anxiety Inventory (STAI) 
fell into normal ranges (Table 3). No clinical depression 
(above 19 points) was found in the sample. On the disposi-
tional measure of anxiety (STAI-T), 11.3 percent of the 
patients showed clinically high levels of trait anxiety (above 
52 points) on post-operative days and 6 percent 3 years after 
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surgery. None of the variables showed significant differ-
ences between the sexes.
Negative mood state as reflected in the drawing 
test
We found a relationship between distress and kidney size in 
the projective drawing test. Patients with higher depression 
scores drew significantly larger kidneys on post-operative 
days (BDI; p < 0.001, r = 0.35; n = 53). The size of the kidney 
drawing in the post-operative days (Mean: 3.51, SD = 2.38) 
was significantly larger than 3 years later (Mean = 2.48, 
SD = 2.54; p < 0.001, df = 42, t = 2.74). Examples for draw-
ings of patients are depicted in Figure 1.
Predictors of graft rejection
To analyze the influence of medical and psychological fac-
tors on graft functioning, patients were separated into a 
“rejection group” (N = 22) and a “non-rejection group” 
(N = 31). In the “rejection group,” patients’ biopsy-proved 
rejection developed within the first 3 years after transplan-
tation, and their average serum creatinine level was below 
180 µmol/L. In the “non-rejection group,” patients did not 
show apparent signs of rejection during the 3-year period, 
and their average serum creatinine level was above 
180 µmol/L. We compared all measured variables between 
the two groups: serum creatinine levels (pre-discharge, 1, 2, 
and 3 years after surgery), integrity of the body image (on 
post-operative day and 3 years after transplantation), and 
Posttraumatic Growth Total Score and two subscales (New 
Possibilities and Appreciation of Life) which showed dif-
ferences (Table 4).
For further investigation, a binary logistic regression anal-
ysis was used to identify somatic and psychological factors 
contributing to an increased risk of graft rejection (dependent 
variable). The logistic regression with forward method among 
all variables identified three main predictors of graft rejection 
Table 2. Shapiro–Wilk test results.
Shapiro–Wilk
 Statistic df Significance
Depression 0.839 53 <0.001
State anxiety 0.968 53 0.172
Trait anxiety 0.978 53 0.431
Duration of chronic kidney disease 0.730 52 <0.001
Pre-discharge serum creatinine (µm/L) 0.798 53 <0.001
Days spent in hospital 0.783 53 <0.001
Serum creatinine (µm/L) 1 year after transplantation 0.697 48 <0.001
Serum creatinine (µm/L) 2 years after transplantation 0.564 47 <0.001
Serum creatinine (µm/L) 3 years after transplantation 0.619 47 <0.001
Posttraumatic Growth Total Score 0.963 49 0.124
Posttraumatic Growth New Possibilities 0.934 49 0.009
Posttraumatic Growth Relating to Others 0.973 49 0.313
Posttraumatic Growth Personal Strength 0.919 49 0.002
Posttraumatic Growth Spiritual Change 0.809 49 <0.001
Posttraumatic Growth Appreciation of Life 0.865 49 <0.001
Integrity of the body drawing on post-operative day 0.834 53 <0.001
Integrity of the body drawing 3 years after transplant 0.866 49 <0.001
Table 3. Variables and mean values on the post-operative day and 3 years later (N = 53).
Post-operative day, 
Mean (SD)
3 years after 
transplantation, Mean (SD)
t df Significance
Depression 3.50 (2.67) 4.27 (4.85) −0.88 48 0.38
State anxiety 36.64 (8.67) 31.90 (10.43) 3.30 48 <0.001
Trait anxiety 37.71 (9.27) 35.16 (11.16) 1.62 48 0.11
Integrity of the body drawing 2.53 (1.48) 2.77 (1.47) −1.60 48 0.11
Size of the kidney drawing (cm) 3.51 (2.38) 2.48 (2.54) 2.74 42 <0.001
Size of the body drawing (cm) 10.65 (5.47) 11.18 (5.70) −0.75 48 0.45
SD: standard deviation.
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Figure 1. Examples for test results of patients with and without graft rejection.
Table 4. Comparison of medical and psychological parameters between non-rejection and rejection groups (N = 53).
Non-rejection group (N = 31), 
Mean (SD)/Mean rank
Rejection group (N = 22), 
Mean (SD)/Mean rank
t/Z value p value
Pre-discharge serum creatinine (µm/L) 156.32 (SD = 65.38) 219.86 (SD = 124.65) t = −2.41 0.01
Serum creatinine (µm/L) 1 year after 
transplantation
138.54 (SD = 56.87) 298.05 (SD = 211.23) Z = −3.11 <0.001
Serum creatinine (µm/L) 2 years after 
transplantation
135.45 (SD = 49.90) 338.43 (SD = 311.95) Z = −2.51 0.01
Serum creatinine (µm/L) 3 years after 
transplantation
132.22 (SD = 57.71) 391.75 (SD = 326.91) Z = −3.32 <0.001
Posttraumatic Growth Total Score 57.23 (SD = 24.23) 43.94 (SD = 24.70) t = 1.83 0.07
Posttraumatic Growth New Possibilities 57.23 (SD = 24.23) 43.94 (SD = 24.70) t = 2.40 0.02
Posttraumatic Growth Appreciation of 
Life
57.23 (SD = 24.23) 43.94 (SD = 24.70) Z = −2.14 0.03
Integrity of the body drawing on post-
operative day
3.00 (SD = 1.48) 1.77 (SD = 1.06) Z = 3.09 <0.001
Integrity of the body drawing 3 years 
after transplantation
3.22 (SD = 1.30) 2.00 (SD = 1.45) Z = 2.86 <0.001
SD: standard deviation.
Patient without graft  
rejection and good kidney 
functions
Drawing on postoperative day
Drawing 3 years after 
transplantation
Patient with graft rejection  
and poor kidney functions
Drawing on postoperative day
Drawing 3 years after transplantation
53 Age 36
male Gender Male
33/34 Anxiety (state/trait) on postoperative day 44/42
24/33 Anxiety (state/trait) 3 years after transplantation 39/40
2 Depression on postoperative day 4
1 Depression 3 years after transplantation 5
76 Posttraumatic Growth Total Score 11
3.2 Size of the kidney drawing on postoperative day 3.5
5.7 Size of the kidney drawing 3 years after transplantation 4.6
12.4 Size of the body drawing on postoperative day 8.7
15.6 Size of the body drawing 3 years after transplantation 14.3
5 Integrity of the body drawing on postoperative day 1
5 Integrity of the body drawing 3 years after transplantation 1
11 Days spent in hospital 20
136 Pre-discharge serum Crea (µm/l) 625
125 Serum Crea (µm/l) 1 year after transplantation 367
98 Serum Crea (µm/l) 2 years after transplantation 295
88 Serum Crea (µm/l) 3 years after transplantation 325
in our sample. The resulting model was statistically signifi-
cant (χ2 = 23.27, df = 3, p < 0.001). The integrity of the body 
image (odds ratio (OR) = 0.411, 95% CI = 0.215–0.786, 
p < 0.01), the Posttraumatic Growth Total Score (OR = 0.963, 
95% CI = 0.929–0.999, p < 0.05), and pre-discharge serum 
creatinine (OR = 1.017, 95% CI = 1.005–1.028, p < 0.01) were 
significant predictors of graft rejection episodes 3 years after 
transplantation. This model explained between 37.8 (Cox and 
Snell’s R2) and 51.7 percent (Nagelkerke’s R2) of the variance 
and correctly classified 63.3 percent of cases. There were no 
other significant interactions with other somatic and psycho-
logical variables. Examples for drawings of patients with and 
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without graft rejection, together with medical and psycho-
logical test results, are depicted in Figure 1.
Discussion
The aim of this prospective study was to identify psycho-
logical risk factors which may help to predict graft rejec-
tion in kidney transplant patients using a test of self-figure 
and kidney drawings, together with the quantitative assess-
ment of anxiety, depression, posttraumatic growth, and dif-
ferent medical parameters. We found relationships between 
negative mood state and kidney size in the drawings. This 
result is in accordance with conclusion of drawing studies 
of other organs, for example, of the heart, where higher lev-
els of heart-specific anxiety were associated with signifi-
cantly larger drawings of patients with heart failure 
(Reynolds et al., 2007). Furthermore, state anxiety and the 
size of the kidney drawing in the post-operative days were 
significantly higher than 3 years after transplantation. These 
results suggest that kidney size in the drawings might 
reflect the related emotional state.
Post-transplant patients must cope with several types of 
negative emotions which, in some cases, remain persistent 
(Achille et al., 2004; Consoli, 2012; Kaba et al., 2005; 
Kemph, 1967; Pérez-San-Gregorio et al., 2006). 
Consequently, the transplanted organ is not inert at a psy-
chological level; the process of “psychic transplantation” 
(De Pasquale et al., 2010) is not able to run its course prop-
erly. In our study, this problem was indicated by the anxiety 
results related to the size of the new kidney whose mental 
representation was enlarged by anxiety. Simultaneously, we 
noted that the psychological process of the new organ’s 
integration has different phases, where the above-described 
“foreign-body phase” is just the first step, and related anxi-
ety is a temporary response in the majority of cases 
(Castelnuovo-Tedesco, 1983; Joralemon, 1995). The next 
two phases—“partial incorporation” and “complete inte-
gration”—take longer time and may be aggravated by other 
psychological difficulties which, in unfavorable cases, may 
even lead to graft rejection.
The omission of some body parts (head, feet, hands) was 
also observed in the body drawings of kidney transplant 
patients in earlier research and was explained as a sign of 
problems in the redefinition process of the body image after 
transplantation (Nesci et al., 2001). Another qualitative 
study of kidney transplant patients showed that patients 
reacted to their altered body image by increasing their “bar-
rier defenses”—a sign of psychological resistance—which 
was reflected in the stiff contours of their body drawings 
(Nesci et al., 2001).Withdrawal and feeling of emptiness 
were also found to be the cause of incomplete body-figure 
drawings (Kahill, 1984). The size of the human figure in 
other drawing studies was also related to lower self-esteem 
and energy levels (Kahill, 1984; Leibowitz, 1999; Lev-
Wiesel and Drori, 2000; Machover, 1951). It was also 
shown that under-detailing in the drawing test was an indi-
cator of anxiety, and the lower number of details referred to 
slower physical and psychological improvement (Handler, 
1967; Hjorth and Harway, 1981; Horwitz et al., 2006; 
Kahill, 1984). In our sample, the integrity of the body 
image was related to rejection episodes and graft functions. 
Patients in the “rejection group” had less integrated body 
image as suggested by the drawings than those in the “non-
rejection” group. This result suggests that transplantation 
may create vulnerability of the body image.
We found relationships between posttraumatic growth 
and physical well-being. Clients who reported growing 
psychologically from the stressful transplantation experi-
ences were found to have lower rates of graft rejection than 
those who did not perceive any derived benefit. Transplanted 
patients who reported deriving benefit from hurtful trau-
matic experiences had lower serum creatinine level than 
those who did not report growing psychologically. Our 
results suggest that posttraumatic growth may serve as a 
protective factor in relation to consequent health 
outcomes.
The results of the logistic regression analysis in our 
study showed that the integrity of the body concept and 
posttraumatic growth, together with pre-discharge serum 
creatinine, was able to predict graft rejection during the 
3-year period after transplantation. The predictive value of 
plasma creatinine for kidney graft rejection was also proved 
in the study of Dickenmann et al. (2002). Furthermore, as 
discussed above, the lower level of integrity of the draw-
ings may refer to the difficulties of the body image re-inte-
gration and psychological defenses of withdrawal. Less 
integrated drawings may indicate the lower sense of sepa-
rate identity and lower sense of the boundaries of the body. 
Together with the feelings of isolation, lower self-esteem, 
and energy levels, these defenses could interfere with 
proper therapy adherence. Previous research also suggests 
that body image dissatisfaction may relate to biological 
processes and can influence physical health through the 
complex pathways connecting psychological factors and 
physical illness (Černelič-Bizjak and Jenko-Pražnikar, 
2014).
The psychological processes (low energy level, with-
drawal, less effort, etc.) represented by the less integrated 
self-figure drawings may contribute to inadequate coping 
and consequent deficits in physiological functioning. As 
part of a system of circular associations, unsatisfactory 
somatic function signals (e.g. serum creatinine level) may 
have a further negative inducing impact on the above-men-
tioned psychological processes, thus further decreasing the 
patient’s energy level, self-esteem, and their capacity for 
coping.
Finally, our study has several limitations (small sample 
size, single-center study, limited demographic patient pop-
ulation). Furthermore, the interactions of psycho-immuno-
logical mechanisms in these processes are particularly 
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multifarious. At last, it was not possible to make psycho-
pathological comparisons since our patients’ actual anxiety 
and depression levels fell within the normal range a few 
days after transplantation. The lack of clinical anxiety and 
depression might be due to the supportive counseling ses-
sion provided to all patients after transplantation. A proof 
for this therapeutic effect has been justified by post-trans-
plant state anxiety falling within the normal range, even for 
those patients whose scores were in the clinical range on 
the trait anxiety scale.
Although our study has several limitations, the results 
support the body image and self-reconstruction problems 
and may help to signal kidney graft rejection, especially 
when combined with somatic predictors, such as serum 
creatinine levels which can contribute to poorer renal out-
come. In order to explore and prevent these difficulties, the 
use of such psychometric tools such as our Combined Self-
Test and Organ Drawing Test may be useful clinical aids. 
As a non-verbal tool, its use is comfortable for inpatient 
care and renders possible qualitative and quantitative 
interpretations. Besides the contribution to better under-
stand the complex psychosomatic nature of the transplan-
tation process, our study may also promote the development 
of supportive techniques which can enhance recovery in 
kidney transplant patients. This psychosocial intervention 
could be an effective means of addressing emotional prob-
lems (the psychological integration of the newly acquired 
kidney, fear of rejection), reduce emotional distress, and 
improve health behaviors among patients with kidney 
transplantation.
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